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uasn/chem.sm . Hydrocarbons . Sep/oot 48
- Chemigtry - Eleotrons, I.evala of

N "Electron Ievels of Bydrocarbans Hi’oh Con Jugate
Dual Bonds, L. A. Blyunenfel'd, 33 pp

"Iz Ak Nauk SSSR, Ser Fiz" Vol XII, No 5

| The improved. antieymatrioized moleoular orbit
| method of studying electron reaction direotly
“(without paremeters) previously wsed only for

| caleulating electronic levels of benzene and
‘agpociate problems. Here author extends method
to moleculss of any symmetry.
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 BLYUMEFEL'D, L. A,

s Moleoular Structire’
- Eleétrona , Levols of hblscules ,

: "Cu:nent on Ab S. David.ov’s Artiole ‘Computations
on the Low Bleotron Levels of Eaphthaleno Mole-
oulee,' " L. A. myumenfel'a, 1& PP

: ""Zhur Eksper. 1 Teorat r:ll'” Vol. IVIII, Fo 7 @?

 Camments on goveral errors in Davidov's book and
-states that for ocorrect: -solution scientists should
- refer to a book ‘Which Blmnrel'd \dll publish
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BLYUMENFIL'D, L. A.

S

E Ileotrona, I'nls of
)hthmtioa, Applied

"Eleotron Iavol of terol !loleouloa a.nd Goneral
“Methods for Obtaining Seoular !qustiona, L. A,
_ ;.;_;Bhumenrel'd Phya-chn Inst ineni L. !a. xhnpcv, :
3.ep : : : '

"Zhur Eksper 1 Temt l‘iz VOl xvnr, Fo 94937

‘mp'utes ainglo elootrm levols of a sterol nole-

jule by looalization: of pairs method. Gives generl.l

method for obtaining: eeouhr “equations for symstry
or any basic canonical structures. :
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absorption spectrum of naphths.
of dinitro derivatives of napbiba-
Blyumenfel'd. Zhur, Fis. Khim. (], Phys.
1410=20(1048); «of. C.A. 42, 3281ic.—The
fon band of naphthulenc at 3188 A, cor-
da 10 the prohibited transition dig = Au (of 'hy —

iry), snd the strong hanil at 2820 A, cortes| yords to the
The first

permitted transition Ay = dn (or Ty == '),
transition crascs to be prohibitet in all disubstituted
naphthalencs except thoswe in which 2 like substituents
wre at in 1,5 and 2 G-ponitions. In agreement
with the prediction, the sbsorption cocll. ¢ of the first
hand of l.b-dlnhwnnpmha\lme (at o AL in RO is
the o of 1‘3-. [RER ALY and 1, 6-dinitro-
farge (4307 ut A A, 20 at W70 Ay
, and 4000 at 338 A, teshe all In BLOH),
| band at 3035 A.
ectron vibration trunsi-
chiothie has a nanow

in It the SOHCL groups

rrmale

L iDw SA1NV @Es IR

(o = 41 t

tions, I.b-NAxhlhnlennmullnnyl

band at 3203 A. (¢ = 2820), bt

cannot tie in the plane of the ring as it has a large dipole

- moment, The A and ¢ of the 2nd bund of the above
3275 and 6050,

compds, are < 2750 and 12,210, 3380 and
4800, 2840 and 19,50, 2840 and L1,0ND, 3008 and B350,
3010 and 7770, resp. 1.5-Napmhylmrdumkn: has only
/_,d - one band at 3385 A, e 10,000, 1.8-Dinitro-
. napbthalene has only one broad bund at 3160 A, ¢ =
M - $030, because the NO; grou are squeezed out of the plane
. ") o oy, ol 1R ring, and {he mol. behaves as an aliphatic compd.
A N 1. }. Bikerman
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of a naphthaiene solution from 30 to
fel'd (Karpov Phys,-Chem. It

~140°. L, A, Blywmen
Mowow). :ﬁ:.. Fis. Kbimi? 24, K8-1801030; of. ¢4,
43, 2. -The Nbut[ninn speetra of fraeen Codl, solie.

tepeat the elevtron.vy
Vapa,
W varkws batuds |
vibrational spectra
s} ¢t

v fian & good metbod for the

wational structural spevten of the
The stnly of the teimp. relation of the intemsity
rermits the interpretation of the chvtron
of Cule. By combination of the

by of va andl frozen solns, at Jow temp.,, e

woplex mols,
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BLYUMENFELD L.A. AND CHARIYI AN,
m -

4148,

Blyumenfeld L.A, and Charnyi A.¥. Conpound of haem with altumin,
Spectrum study Dokledy Aked. Nauk S.S.S.R. 1950, 73 (1001-1003)

Specturm study of blood from a patient with enterogenic methae~
oglobinaemia revealed intense absorption necr 620 wu. increasing
in absorption with dilution and suffering a temporery shift upon
dilution. The 620 mu., band declined in atsorption with time while
that at 575 mu. (oxyhaemoglobin band) increases until ecuilibrium
1s reached in several hr, The results indicate formation, in vivo,
of & pigment methaemalbumin. In normal subjects no such effect is
seen. Possibly the phemomenon is explained by l-osening the 1link
of the heem to protein in haemoglobin, thus permitting the former
to be transferred to plecma albumin,

G. K. Kosolaroffr(Chemical Abstrects) (II, 6)

SO. Excerpta Medica Section II Volumé / Mumber 8
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Transhemation reastion, 1. MynmenfeldLand A. A
Charnyl. - Doblady Abad. AR RN o
cl. C.4.44, 6854~ An shown earlles, the heme of hemolyzad
blood may depart from the globln and become affised to the
slagitia sibumin even at coom temp. This transhemation
tio was studled: between uxvhemoglobin and geiatin,

‘e spectrum of a woln, of aryhenwglobin io colloial suln. of
L’thﬂn changes ln time and becomes stable only after several
ays at room temp. (a few brs. at 88°); the reaction even
woceeds in solid gelatin flme.  The 414 ne band of oav-
hemoglubin at pil 0.2 (s lowered to 411 mix and loses much
iutennity; & weak iz, at AU wiu appeats, Upon redue-
hinn with Nutidde w whie synr. land at 838 1 appesrs.
The violet band is displaced to 420 mp. The product
fuorned is termsed b tin. 1 a lttle cystelun is preseat
during the reaction the product shows & band at 618 mu,
{which is unattacked by NaySO, {(characteristic of sulfo-
hetnoglobin).  The mte of transhemation rises with in-
crease of gelatin concu. but declines witl, increase of oxy-
_hemoglobin conen. Thus the Ist step ma be dissocn. of
he latter into globln and heme (which ox diges to hemin)
annd the unler of the reaction is less than unity (about 0.9).

" 4 is v of the bond strength hetween
e uscful in studica of patho-

L M. Kosulapott

The micisn
heme and xlobin and might
logial dist.nbances,

.. .
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KR/SOVITSEAYA, S.Ye. ;BLYUMBEFRL'D, L.A.;CHARNYI, A.M.
e RN Rk
Effect of narcosis on the stability of coupling of heme with globin,
Doklady Akad. nauk SSSR 83 n0.2:325-326 11 Mar_1952.  (CIML 22:1)

1. Presented hi,kadonichn A, 1. Oparin, 31 Decembder 1951. 2, Central
Inatituté for the Advanced Training of Physicians,
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L'D, L.A

Chemical structure of hemoglobin and mechanism of reaction of
reverse addition of oxygen. Doklady Akad nauk SSSR 85 no, 5:1111-
1114 11 Aug 1952, ’ (CIML 23:3)

1. FPresented by Academician A, N, Terenin 11 June 1952, .2, Cen-
tral Institute for the Advanced Training of Physicians, Ministry
of Pablic Health USSR, °
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BLYUMENFEL'D, L.A.; KRASOVITSKAYA, §.E.; MOSEKOVSKIY, Sh, D.

Action of bigumal (1-p-chlorophenyl-5-isopropylbiguanide) on ths functional
state of hemoglobin, Doklady Akad, Nauk 5.5.S.R. 88, 531-3 '53. (MLRA 6:1)
(CA 47 no.14:7103 '53)

1, Miniatry Health, Moscovw,
{4
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Chirm Ole VYT Cpacactormation” 65t of eplleptiform state phases by
1 - as- 594 means off:}};trans emation reaction. L. A, Bl enfel’dy
2 , 4,0, Dol & Krsoplakoya, T, Rt s A
- { arnyl. inis th, Moscow). Doklady ad.
u'd\'b‘u%"& Nauk S.S.S.R. 92, 189-91(1053).—The rate of the trans-

hemation reaction reflects the phases of the epileptic state.

Preconvulsion state reduces the rate of transhemation, a

. _change that becomes evident immediately upon introduction

of camphor. The retardation is then replaced with a con-

: stantly increasing rate of tmnshemation.  1f the convulsions:

‘ : are feeble, the latter phase is not apparent. The postcon-

vulsive state is characterized by gradual retardation of

f transhemation. The expts. were run on rabbits, and the

transhemation reaction was run as described earlier (C.A4.
46, 76371). s, M. Kosolapoff
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BLYUMENFEL'D, L. A,

Dissertation: "Chemical Structure of Hemoglobin and the Mechanism of the Reversible

Addition of Oxygen." Dr. Chem Sci, Inst of Chemical Physics, Acad Sei USSR, 16 Apr 54,
(Vechernyaya Moskva, Moscow, 6 Apr 54)

S0: SUM 243, 19 Apr 54
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p.-{'kxad. of Sc.. US&I i s

b : s '
: :Draaovitekawa. S. _E‘;_-_:_Perel 'man. ‘Le:B,; &nd Smirnov, Yu, X,

¥ Oxygen consumption by tissu ~and. mnctional state of hemglobih during:

i wasthanla

’de_termine thu otrect or oxygen requira-

:i;f"::man't of tissuea on thp hmctional :state of hemoglobin during myasthenia. -

B e \ thorough diagnoais f Tive nwasthenic _patients showed that hemoglobin - - ‘

:plays a very.. hnport nt rcle ih the- regulation of the reapiratory functiom

| Of the bloods' T+ was ‘established thet myssthonie Sissuems: oo ‘trophts
2.0 functions. of tha ‘tiseues. vhich" is. expressed by reduced: 1ntensity or ’
\t:lssue reapirat:lon. Five: Ussa references (19!;6-1953). Table.

o Qboov"o qpo

" ‘Presented bys - July 1l
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. Homb, Corvesp., Acad, of So., USSR; Yakorson,

.,;alpha-gnaphthalinsul_i‘onic’ac;!,‘d'int_o beta~ ' -
established by the marked atom method in L
hromatography and spectrophotometry methods. -
2 the ‘calcium sulfate deposition used An
ate, sorved as proof of perfect purity =~
,The}e’ffé’c't'iofk,temperature_‘”pni.’_ché»'cbﬁwiéi-_éibxf"f“f

ts are discussed. One USSR reference’ (1944-2950),"

I:;St_:!.fup;lbn}i T A,'I"rf:r'z‘i_t’_.v‘}61‘1_‘Pire:§'.;:'6hémr. Techn, Moséd&_

Subnitted ;- Decembor 1, 1954-
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B TUMMET ECT LT
BLYUMERFEL'D,..Loy.Aleksandrovich; CHEREDNICHENKO, V.M., redaktor;
GOL'TSHAN, 0,&,, redaktor izdatel'stva; GAMZAYEVA, M,S,, tekhnicheskiy
redaktor,

[Hemoglobin and its reversible union with oxygen] - Gemoglodin 4

obratimoe prisoedinenie kisloroda. Moskva, Gos,izd-vo "Sovatskaia

nauka," 1957. 138 p. (MIRA 10:11)
(HENOGLOBIN)
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BLYUMENFEL'D 1},
GILLAM, Albert Bdward; PENTIN, Yu.l. [translator] BIYUMENFEL'D, L.A., red.
TR AR T e -

[Rlectronic abgsorption spectroscopy in organic chemistry,
Translated from the English] Elektronnye spektry pogloshcheniia
organicheskikh soedinenii, Perevod s angliiskogo Yu.A,Pentina,’
Pod red. L.A.Blyumenfel'da. Moskva, Izd-vo inostrannoi lit-ry,
1957. 386 p. (MIRA 11:4)
(Chemistry, Organic) (Absorption spectra)
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N

BLYUMENFEL'D, L.A.
wasEsrE eI E S

Paramagnetic resonance spectra of biological materials and the

migration of energy., Iev,.AN SSSR. Ser.biol, no,3:285-292 My-Je 157,
(SPECTRUM ANALYSIS) (MIBA 10:6)
(BIOLOGICAL RRSBARCH)
(FORCR AND XNERGY)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017- 9
R UJUME WEL D, 2R |
EEZUHEWBL'D L.A., KAIMANSON, A.E.
J‘lect;ronic paramagnetlic resonance spectra of biological objects
(with summary in EBnglish]. Biofirika 2 n6.5:552-565 57,
(MIRA 10:11)
1, Otdeleniye biologicheskikh nauk AN SSSR. Moskva. Gruppa
chl=korr., AN SS5SR N.I.Grashchenkova.
(RADIATION--PHYSIOLOGIGAL EFPRCT)
(SPRCTRUX ABALYSIS)
(PROTEINS)
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' 51-4-25/26
AUTHORS: Benderskiy, V. A. and ,_Blyumenfel'd, L. A.

TITLE: Calculation of the Gradient of Eleotric Field in Atoms.
(Raschet gradienta elektricheskogo polya ¥ atomakh. )

PERIODICAL: Optika 1 Spektroskoplysa, 1957, Vol.III, Nr.4,
. pp.402-405. * (USSR)

ABSTRACT: In r ad 1 o -freguency spectroscopy 1t is necessary to
find the gradient of the olectric field produced by
internal nuclear charges, since the quadripole constant

oQq (Q is the quadripole electric moment of the nucleus,
e 1is the electrom charge) 3includes the quantity

q = OB/dz, where E 13 the electric field intensity.
Townes and Dailly (Ref.2) showed that q depends
essentially on the field of p-electrons of the valence
shell, since the effect of the filled shells and of the
s-olectroms of the valence band is égual o zero dueto thelr
spherical symue try, if their polarization by p-electrons
is neglected. Assuning that Dy and py-electrons do

Card 1/4 not alter the electric fileld gradient azong the z-axls,

A "
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-

Calculation of the Gradient of Electric Fisld in Atoms.

Card 3/4

51-4-25/26

(apo1ar) are given in Table 2. These contributions
decrease quickly for lower periods, showing that
corrections for polarigzation are necessary only for
atoma of the fourth to seventh periods. Taking qpolar
into account the values of q for atoms of the fourth
perlod are calculated and are given in the first row
of the unnumbered teable at the bottom of p.404. - The
second row In that table gives the experimental values.
The agreement between the experiment and calculation 1is
now the same for the fourth period as that obtained
earlier for the second and third periods. The results,
although obtained by a rough approximation, indicate
that calculations of sufficient accuracy may be carried
out. The present work confirms the accuracy of the
effective atomlc charges given by Barness and Smith
(Ref.4). Since qpyo may reach 20-30% of the
experimental value Rn %ﬂe fourth and higher periods it
is obviously necessary to take it into account in
calculation of the quadripale constants of atoms as

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"
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/ FEL D, £L.A4
AUTHORS : Blyumenfel'd, L. A., Kalmanson, A. E., 20-1-18/42

TITLE: The Spectra of the Paramagnetic Resonance of the Electrons in
the Case of Irradiated Native and Denaturized Albumin Substan-
ces (Spektry elekironnogo paramagnitnogo rezonansa obluchennykh

nativnykh i denaturirovannykh belkov)

PERIODICAL:  Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp. 72-74 (USSR)

ABSTRACT: First it is referred to a previous paper .on the subject by an
author of this paper (reference 1). According to experiments

carried out previously in the deceleration of the fermentative
process in the case of soft denaturation or in the case of ex-
hausting the wgubstrata" no spectra of the paramagnetic reso-
nance of the electrons are ascertained. This gives evidence of
the fact that the effect observed is caused by non-paired elec-
trons which belong to the albumin structure and not to the me-
tal ions and other paramagnetic acmixtures. The electrons in
the gliding zone of the albumin molecule can also be obtained by
different method, that is by means of a ionizing radiation.
Therefore the authors investigated the spectra of the paramagne-
tic resonance of the electrons of several jrradiated native and
denaturized albumin preparations, amino acids and peptides. The

Card 1/5 irradiation took place byy—-ruys of the Cob° with doses of ~ 1072

R
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The Spectra of the Paramagnetic Resonance of the Electrons in 20‘1°18/ZZ
the Case of Irradiuted_Native and Denaturized Albumin Sustances.

to -10-1 r.The rather voluminous 1ist of substances here irra-
diated is given. Not a single one of these subatances showed
signals of a paramagnetio electron resonance before the irra-
diation. After the irradiation the amino acids and peptides
usually give broad, intensive sibnals of the paramagnetic reso-
nance of theelectrons with a microstructure characteristical for
each sample. Examples are j1lustrated by added pictures and
different particulars of the experiment results are given. All
albumin substances and vlyophilized" (liofilizovat') tissues
after the irradiation gave weak, narrow lines of the paramagne-
tic resonance of the electrons without microstructure. The pumber
of free radicals produced in the irradiation increases by 1oo

to 500 times together with a preceding denaturation. The here
discussed effects can be explained by the fact that in the ther-
mal denaturation the secondaTy structure of the albumin mole-
cules is destroyed. Instead of the long chains of hydrogen-pep-
tiole-compounds then chaotically arranged hydrogen-conpounds de-
velop. The data obtained by the authors give evidence of the
existence of an electron-conduction in the native albumin mole-

card 2/5 cules which condlt;oned by a network of hydrogen-compounds .
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-

The Spectra of the Paramangetic Resonance of the klectrons in 20-1-18/42
the Case of Irradiated Native and Denaturized Albumin Subatances,

ASSOCIATION: The Group of the Corresponding Mewmber of the AMSSSR N.I. Gra-
shohenkov. at:he Department for Biological Sciences of the AN

SSSR(Gruppa dhlena-korrespondenta AN SSSR N.I. Grashchenkowa
pri Otdelenii biologicheskikh nauk Akademii nauk SSSR)

PRESENTED ; July 15, 1957 by A.F. Ioffe, Academician
SUBMITTED: July 13, 1957

AVAILABLE: Library of Congress
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BI%PEI’IFEID L. A. and KALMANSON, A. E.

"Spectra of Electronic Paramagnatic Resenance of Irradiated Amino Acids,
Peptides, Proteins and Lyophililized Tissures, and the Mechanism of Primary
Action of Ionizing Rediation on Biological Objects.”

paper to be presented at 2nd UN Intl, Con f£. on the peaceful uses of Atomic
Energy, Geneva, 1 - 13 Sep 58.
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KASHNIROV, V.V.: VOYTKEVICH-.,S.A., Bmgsmr.'n- BURMISTROV. M.P.
LA T PR
Utilization of ultraviolet absorption epectra for dotemining
the characteristics of odorous substances and analyzing =~ -
gome two-component mixtures. Trudy VNIISHDY no,L42130-137 '58.
(MIRA 12:5)
(Odorous subatances--Analysis)
(Spectrum, Ultraviolat)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9

AUTHOR : Blyumenfelt'd, L. A., Doctor of Chemical SOV/50-58—9—4/$.
- Sciences
TITLE: Paramagnetic Resonance in Biology (Paramagnitnyy rezonans

v biologii)Spectra of Paramagnetic Resonance of Electrons
and Their Application at the Investigation of Biologic Objects
(Spektry elektronnogo paramagnitnogo rezonansa i ikh pri- ‘
meneniye dlya issledovamiya biologicheskikh ob"yektov)

PERIODICAL: Vestnik Akademii nauk S5SSR, 1998, Nr 9, pp. 22 - 29 (USSR)

ABSTRACT: This paper analyzes the principles and possibilities
of the spectroscopy of paramagnetic resonance of electrons.
If there appear not-compensated magnetic moments of electrons
in the investigated sample a spectrum is formed. Further-
more this phenomenon is investigated and computed by "
following the simple example of a free eléctron with'an
intrinsic spin moment. The lines of the paramagnetic re-
sonance of electrons may be characterized by their position,
their width and their form. The exchange interaction between
the unpaired electrons causes a narrowing of the spectrum.
By means of the paramagnetic resonance of electrons the

Card 1/2 quantitative and qualitative detection of free radicals
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Paramagnetic Resonance in Biology. Spectra of SOV/30-58-9-4/51

Paramagnetic Resonance of Electrons and Their Application at the Inves-
* tigation of Biologic Objects

Card 2/72

and the investigation of the microstructure is possible.

The results published by a group of American scientists
(V.Commoner, J.Townsend, G.Pakeg(nef 1) are called the

most interesting and most promising works. They describe
the signals of the paramagnetic resonance of electrons

in samples of dried and frozen animal and vegetable tissues.
The results obtained by these American scientists and
investigations performed by the author of this paper together
with A.E.Kalmanson (Ref 2) have shown that the signals

to be observed are caused by unpaired electrons in the
albumen. Investigations dealing with this phenomenon are
rowadays made in many countries and one may assume that
they will help a lot to understand and clear up the
mysterious processes which go on in living organism. There
are 6 references, 3 of which are Soviet.
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BLYUMENFEL'D, I.A,: KAIMANSON, B.A.

Rlectronic paramagnetic resonance spectra of biological obJects;
effact of densturation on electronic paramagnetic resonance specira
of irradiated proteins [with summery in English]. Biofizika 3 noul:

87-91 '58., (MIRA 11:2)

1. Otdeleniye biologicheskikh nsuk AN SS5SR, Moskva. Gruppa chlena-
korrespondenta AN SSSR N.I.Grashchenkova.
(NUCLBAR MAGMNRTIC RESONANCE)  (PROTEINS)
(RADIATION--PHYSIOLOGICAL EFFECT)
( HRAT--PHYSIOLOGICAL EFFECT)
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KAILHANSOE, A.B. ,nmnmmmn Ia..A.m“

e T Sy b

-Blectron paremagnetic resonance gpectra of native and donatnrod
proteins, Biofizika 3 no.6:735 '58. (MIRA 12:1)

1, Laboratoriya anisotropnykh struktur AN SSSR, Moskva,

(PROTBIHS.
spectra of paramagnetic electronic resonance of
native & denaturated proteins (Rus))
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*. AJTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

e S0V /62-59-9-35 /40
Berlin, A,A,, Blyumenfel'd, L. A, Semenov, K. K. . ’

On Catalytic Properties of Some Macromolecular Structures -

'Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,

1959, ¥r 9, p 1689 ’(USSR)

The andmalous maénetic pxbpertiea of nucleic acids and their
protein complexes, i.e, intense and wide lines in the electron
raramagnetic resonance spectyum, which indicate the existence®of a.

‘considerable number of odd electrons correspond to magnetic

properties'otherwisevfound'onlyrin ferromagnetic and antiferro-
magnetiec substances, Synthetic compounds containing nitrogen and
polar groups in a chain of conjugated double bonds show the same

effect (Refs 2, 3), On intensifying the magnetic field these

compounds exhibit a saturation effect cheracteristic of ferro- ,
magnetism. The cause of this behavior is seen in the existence of .
a shell of odd electrons enclosing the entire macromolecule, which

.Gauses these compounds to act as strong catalysts, These catalysts

are partiocularly: suitable for redox processes and reactions

involving the formation of free radicals, Thus, e.g. polyamino-
quinone is a catalyst for the decomposition of hydrogen peroxyde. -
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" On Catalytic Properties of Some-ﬂacréﬁqlepular SOV/52-59§9§35/4b;:T‘
Structures - L ' S

The catalytic activity of proteins and other macromolecular
substances is also .the reason for their strong biochemical - - . .
effect. Preliminary measurements of the magnetic susceptibility
~ of nucleic acids and synthétic polymers were carried out by = - -
« L. Belova at the Institute of General and Inorganic Chemistry . -
AS USSR, and A.-A, Slinkin'at the Institute of Organic” Chemistxry -
AS USSR[. There .are 3 “aviet references. T T

| ASSOUTATION: “Laboratoriys amisotropnykh strukiur Akedemii mevk SIS
AR S (Lab’o'ratory’;for"An'isotropio Structures of the Academy of = . = - .-
‘Sciences, USSR) - - . - : Co e

SUBMITIED:  June 5, 1959
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BUTYAGIN, P.Yu.; EERLIN, A.A.; KALMANSON, A.E.; ELYUMENFEL'D, L.A,

Formation of macroradicals in the mechanical destruction of vitrified
polymers. Vrsokom. soed. 1 no.6:865-868 Je '59,
' ' (MIRA 12:10)

l.laboratoriya anisotropnykh struktur AN SSSR.
) (Polymers) (Radicals (Chemistry))
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BERLIN, A.A.; BLYU)!EIEEi;‘D.‘L.A.; CHERFASHIN, M.I.; KAIMANSON, A.E.;
SELISKAYA; <0G,

J Polymers with conjugated bonds in the macromolecular chains, FPart 2:
Paramagnetism and certain dther properties of polyarylvinylenes.
Vysokom. soed. 1 n0.9:1361-1363 S !59, (MIRA 13:3)

1.laboratoriya ‘anizotropnykh struktur AN SSSR,
(Polymers) (Vinylene compounds)
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BLYUMENFEL'D, L.A.; BFRLIN, A.A.; MATVEYEVA, N.G.; EALMANSON, A.E.

[ -

Polymers with conjugated bonds in the macromolecular chains.
Part 4: Some characteristice of polvmeric compounds having
different atoms in the chain of conjugation. Vysokom.soed. 1
no.l_l:161+7-1651 X 59, : (MIRA 13:5)

1. Laboratoriya anizotropnykh struktur AN SSSR,
(Polymers)
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. BLYUMENFEL'D, L.A.; KHASOVITSKAYA, 6,8, (Moskva)
Transhemation reaction as and indjcation of the functional state of
hemoglodin in normal and in various pathological states, Pat,fiziol,

1 ekep,tersp, 3 no,6:75-81 N-D I59, (MIRA 13:3)

1, Is knfedry patologicheskoy fiziologii (xavedu.yushchiy - prof,
P.D. Gorizontov) TSentral'mogo institute usovershenstvovaniya vrachey,
(HEMOGLOBIN chaemistry)
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BEDEL Rt

-SHEN ‘PET-CRT* [Sheng P! oi~ken];® BITUMENTHL'D, L.A.; KALMANSON, A.B.; PASYNSKIY, A.G.

Blectron paramagnetic resonance spectra of blological obJecta."
Report No.3: Effect of ionizing radiations on mucleic compounds.
Biofizika, 4 no.3:263-274 159. (MIRA 12:7)

1. Iaboratoriya anizotropnykh struktur AN SSSR, Moskva, i Institut
biokhimii im, A.W. Bakha AN SSSR, Moskva, :
(NUCIEIC AGIIS,
eff. of radiations on electric paramagnetic resonance
spectra (Rus))
(RADIATIONS, eff.
on mucleic acid elsctric Paramagnetic resonance spectra
(Rus )) "

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9
e
BLYUMENFEL'D, L.A,
I
Anomalous magnetic
no,.5:515-520 159,

properties of mucleic acids, Biofizika 4
(MIRA 1:6)

1. Laboratoriya anizotro
paykh struktur AN SSSR, M
(NUCLEIG ACIGS~—MAGNETIC PROPERTIES) oskva..
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T 24(7) |
AUTHORS: Blyumenfél'a, L, 4., Voyevodskiy, V, V. SOY/53-68-1-4/17
TITLE: Radiospectroscopy and the Problems of Modern

Theoretical Chemistry (Radioepektroskopiya i
problemy sovremennoy teoreticheskoy khimii)

PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 1,
, PP 31%49 (USSR)

ABSTRACT: This article is an elaborated reproduction of a lecture held
: by the anthors at the 12th All~Union Conference on
Spectroscopy (Hovember»1958, Moscow)., It gives a survey of
’ the investigations carried out in the USSR in the field of
. : radiospectroacopy as well as of the most important pertinent
methods and resultsg of investigations. Radioapectroscopic
investigation may be applied to the following prodlems:
investigation of the mechanism of chemical radical« and chain
reactions, polymerization, rapid reactions proceeding in
liquids within less than millionths of seconds (ion interaction,
charge exchange betwaen ions, isotope exchange); processes
taking place in living tissue, particularly fermentative
catalysis; investigation of the structure of various materials
Card 1/3 and polymers under the action of temperature, ionizing

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9
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Radiospectroscopy and the Problems of Modern 807/55-68-1-4/37'
Theoretical Chemistry .

radiation, and mechanical destruction of the chemical
- structure as well asg the investigation of the effect

exercised by ionizing radiation on biological matter. In
addition, there are problems of remote action in chemical
reactions, in"heterogeneous catalysis and biochemical
processes, explanation of the mechanism of a number of
important processes,. for instance, photosynthesis of organic
matter from carbonic acid and water, muscular contraction,
reflexibility of the nerves, further, problems of low-
-temperature chemistry in connection with the possibility
of producing and using especially active particlas which
are able to carry out chemical reactions at very low’
temperatures, The most important and most carefully developed
method of investigation is that of paramagnetic electron
resonance (this phenomenon was discovered by Ye. K. Zavoyskiy
in 1944; the first theory was established by Ya. A. Prenkel!
(Refs 1, 2) ). The methods of investigation based on the
phenomenon as well asg the phenomenon itself, and numeroug )
investigations and results are mentioned and discussed., The

" Card 2/3 major part of the data referred to vas published in Western
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Radiospectrpecopy and the Preblems eof Modern ‘ SOV/53-68-1-4/17
Theeretical Chemistry

articles. The authers then discuss the methed of nuclear
Eagnetic resenamce which in principle does neot differ frem

the fermer. A mere detailed descriptien is given ef line
widths ef selid compounds and some .liquids as well as their
variation during phase transitiens, further, investigations

of the line spectrum of magmetic resenance. Another methed

is that ef nuclear quadrupele resonance, which is enly teuched.
Finally, reference is made teo micrewave spectroscopy ‘
in gases which is applied te investigations of chemical
reactions im the gas phase, especially of reactiens of
negligible quantities of active free radicals. Seme
poasibilities are discussed in short. There are 5 figures

and 48 references, 20 of which are Soviet, .

Card 3/3

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9

' ~24(0).
. 'AUTHORS: Blywienfel'd, L. A., Kalmanson, A, E., 50V/20-124-5-52 /62
A ~Sheng Plel-ken
TITLE: On the Characteristic Features of the Electron Structufe of

Hueleic Acids and Their Complexes With Proteins (ob oso-
bennostyakh slektronnoy struktury nukleincvykh kislot 1 ikh
kompleksov g belkami )

PERIODICAL: ?oklagy Akademii nauk SSSR, 1959, Vol 124, nxr 5, PP 1144-1146
USSR .

ABSTRACT: The authors continue their investigaticn of the speotra of
electronic paramagnetic resonance (EPR) of unpaired electrons
which can be observed in biological objects in the course of
fermentative reastions and in consequence of ¢ Irradiation
(Refs 1-5). In the present paper a new ciass of biologizal
objects was used for this purpose. In the EPR spectra of
ribonucleic acid (RNA) and desoxyribonucieic aeid (DNA) EPR
lines of large width and integral intensitv were ~bserved.
Badly depolymerized preparations (of the Ssuwatz .orks) gave
no signal. The results obtained show the: in rative nucleic
acids and especially in their complexes with proteins huge

Card 1/3 amcunts of ungpaired elecirons strongly interacting with

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9

-On the Characteristic Features of the Eleotron 50V/20-124-5-52/62
. Structure of Nucleio Acids and Their Comploxos With Proteins

each other are present at normal temperatures. Their numper
1lags only little behind that of free electrons in metals.
This electron cloud is bound to give completely new properties
to such struotures. It must be taken into consideration that
in this case all similerities with metals, ferromagnetics, and
antiferromagnetics have to be regarded as somewhat limited.
This is an effect which is localized within each macromolecule.
The EPR lines reocall as to their shape the specira of conduc-
tivity eleotrons in metals. Apparently there exists no Fermi
level in the case mentioned and all unpaired electrons
participate in magnetigation. This is apparently a completely
new phenomenon. It is impossible to predict the physical and
chemical properties of such systems because of the lack of.
similarities. The faot itself that a huge cloud of unpaired
electrons is observed in polymeric molecules which, on the
whole, contain only C, N, H, and P atoms is most astonishing
and ocannot yet be explained. The authors are convinced that
the phenomenon they discovered plays an important part in
the specific properties of the biological siructures (directed
Card 2/3 : synthesis, inheritance of hereditary characteristics,
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7 " On the Characteristic Features of the Electron S0V/20-124-5-52/62
e Structure of Nucleic Acids and Their Complexes With Proteins

synthesis of immune-specific proteins, memory)(Refs 6,7).

N. N. Semenov, Academician, and V. V. Voyevodskiy, Corres-
ponding Member, AS USSR took part in the discussion of the
results. There are 2 figures and 7 references, 5 of which are
Soviet.

ASSOCIATION: Laboratoriya anizotropnykh struktur Akademii nauk SSSR
(Laboratory for Anisotropic Structures of the Acedemy of
Sciences, USSR)

PRESENTED: January 28, 1959, by N. N, Semenov, Academician
SUBMITTED: Jaguary 27, 1959
Card 3/3
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BLVUMENFELD, LA 23

PHASE I BOOK EXPLOITATION  SOV/5628 3
| . Akademiya nauk SSSR. Institut biologicheskoy fiziki : N

" Rol' perekisey 1 kisloroda v nachal‘nykh stadiyakh radiobiolo-
gicheskogo effekta (Role of Peroxides and Oxygen During Pr

inary
Stages of Radioblological Erfecta) Moscow, 1960. 15T p. 4,500
copies printed

Responsible Ed,: A, M., Kuzin, Professor; Ed. of Publishing House:
K. 3, Trincher; Tech. Ed,: P, 8, Kashina.

PURPOSE : This colléction of articles is intended for scientists
in radiobiology and biophysics,

AP e, e 1 Y e e

4

COVERAGE: Reporta in the collection deal with the role of per-
oxides and oxygen in the primary stages of a radiodblological -

o effect, They were greaented and discussed at a symposium held

o . December 25-30, 1958, organized by the Inatitut blofizilki

S AN SSSR, (Institute of. Blophysios, AS USSR). Twenty-eight Moscow

o soientists , radiobiologiats, radiochemists, physicists, and -

P physical chemists took . an.active part in: the symposium, Betueen

¢ ‘the:tite of its conclusion:and the: publioation of the present :

, *  book'some.of the materials were ‘expanded, - In: addition to the :

S ‘authors:the following- seientists ‘partiocipated in the diacussion:

' LsAi Tummerman, V,:8,7Tongur, G.; M. Frank; Yu, A. Kriger, E. Ya.

. .Grayevskiy, N. N.Demin; B. N. Tarusov, and’ 1. V. Vbreshchenakiy
‘References ronow individual articles. -

S “Bl ' 4 Blon
S A yumenfel'd, L. A. [Inst tut khimicheskoy tiziki AN SSSR - .
ot — roT"vh‘méal Physios, AS USSR). . Problem of Identi-
P rioation of Free Radicals by the Electron Paramagnetio Reso-
nance Method _

pagam s
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- BLYUMENFRL'D, X.A.; BERLIN, A.A.; SLDIKIN, A.As; KALMANSON, A-R.
Hew magnetic properties of macromolecular compounds haviag conjugated
double bonda. Zhur. stmkte. khim 1 no.1:103-108 My-Je '60.
(MIBA 13:8)

1. Institut I:hi-ichoakby fiziki AN SSSR.
(Macromolecular compounds~-Magnstic properties)
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' $/190/60/002/010/009/026
5 3€30 ‘ | B004/B054
AUTHORS: Liogon'kiy, B. I., Lyubchenko, L. S., Berlin, A. .,
ﬂEiZEEEEfEE:EL—LU_A.’ and Parini, V, P,
TITLE: Polymers With Conjugate Bonds and Heteroatoms in the Con-

Junction Chain. XI. The Spectra of Electron Paramagnetic
Resonance of Linear Aromatic Polymers

PERIODICAL; Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 10,
pp. 1494-1499

TEXT: In previous papers (Refs. 1, 2), the authors obtained aromatic
polymers by reaction of bis-diazotized benzidine, benzidine-3,3'-dicarb-

oxylic acid, and o-toluidine with monovalent copper salts; the following
R

structural formula is given:
c1 Ny- c1 L//
m Il

(polymer I: R = H; polymer II: R = COOH; polymer III: R = CH,). The
electron paramagnetic spectra (epr) wers taken (Figs. 1-3) of these poly-
Card 1/2
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. ' Polymers With Conjugate Bonds and Heteroatoms in 5/190/60/002/010/009/026
the Conjunction Chain, XI. The Specira of Elec- B004/B054
tron Paramagnetic Resonance of Linear Aromatio
Polymers ‘

%ion of the nonpaired electrons was found to be 1018 _ 1019 yp 4 g of
substance (Tabla) by comparison with the epr spectrum of diphenyl-picryl
hydracyl as a standard. All epr speoctra showed a a%gnal with g-factor o
2.00 which remains unchanged on heating to 300-350"°C and cooling to 77k,
and is interpreted as a signal of the conjugate bonds. The broader epr
signal, which is superposed to this signal:in unheated samples, could not
be analyzed because of the superposition, and is interpreted as a signal
of less active, free radicals with localized free valency. The aignal ap-
pearing additionally in the insoluble fraction with g-factor 2,05, which
disappears on dissolution, is ascribed to low-molecular particles. The
stability of the epr spectrum in the wide temperature range indicates the
paramagnetic character of at least part of the polymer. There ars 3 figures,
1 table, and 9 references: 8 Soviet and 1 Us.
ASSYCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
Physics of the AS USSR)
SUBMITTED: _  April 25, 1960

mers and the copolymer from I and p-diethinyl benzene, and the concentra- V

Card 2/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9
EEEE———— -]

MOROZOVA, G,K.; BLYUMENFEL'D, L.A,—
Effect of oxygeﬁ t;n éléctron parama
: gnetic resonan
lyophilized tlssues. Blofizika 5 no, 2:1234-238 'gg.of
| (MIRA 1414)
1, Institut khimicheskoy fiziki AN SSSR, Moskva, |

_0HG]?IN—-PHYSIQLQGICAL %ﬁ"g‘g%‘f.)‘s)(PARAMAGNETIC RESONANCE AND RELAXATION)
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VOZVYSHAXEVA, L.V.; BL!UHENEEL'D; L'A,a
UL 79 Hedte

Effect of ionized side groups on magnetic properti
S e - D - - f
riborucleic acid, Biofizika 5 no, 5:579-551 1')660. eB(I‘ZIRA 13:10)

1. Institut khimicheskoy fiziki AN SSSR, Moskva,
- (NUCLEIC ACIDS—MAGNETIG PROPERTJ’ZES)
(RADIATION~-PHYSIOLOGICAL EFFECT)
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sazn‘ PEI-GEN' [Shéng Plei-Kén]; BLYUMENFEL'D) L.A, ; KAIMANSON, 4,E
Effect of denaturatidn and complex forma '
tion with proteins
2?2 ;:g.zgnetic properties of nucleic acids, Bioﬁzig 5 no, 2?61.5-
€0, (MIRA 13:10)
!
L, Institut dinicheskoy fisiki AN SB4R, M
. oskva i
biokhimii im, A.N. Bakha AN SSSR, Moskva., tastitat
(NUCLEIC AGIDS--MAGNETIC PROPERTIES )
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AUTHORS: Chernyakovskiy, F.P., Kalmanson, A.E., and
Blyumenfel'd, L.A.
e —e—tee
TITLE: Electron Paramagnetic R SQnanceYin Crystals of
Triphenylmethane Dyes \\oE

PERTODICAL: Optika i spektroskopiya, 1960, Vol.9, No.6, pp 786-787

TEXT: The anthor recorded the electron spin resonance spectra
of crystal violet, basic brilliant green, malachite green, fuchsin
(basic and acidic forms), fluorescein (uranin), rhodamines,

thymol- and phenolphthaleins, indigo carmine and Congo red. With
the exception of colourless. phthaleins, coloured potassium
thymolphthalein and malachite green, all the spectra were sharp
singlets: without hyperfine structure. Examples of such singlets
are given in a figure on p. 787, where curve a represents the
Spectrum of erystal violet and curve € represents basic brilliant —
green. Experiments with water--aleohol solutions of indigo carmins
and crystal violet showed that the electron spin resonance signal
disappeared on dissolution and reappeared on drying.

There are 1 figure and 5 Soviet references.

T H X 6
ggEgII;%D June 6, 1960

S/051/60/009/006/014/01.8
1/E191
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BLYUMBHFEL'D, L.A.; BENDERSKIY, V.A.

-

Magnetic and dielectric properties of highly-organised
macromolecular structurss. Dokl.AN 888R 133 no.6:
14511454 Ag Y60, (MIRA 13:8)

1. Institut khimicheskoy fiziki Akademii nauk SSSR.

Predstavleno akmd. ¥,N,Semenovynm,
(Polymsrs~-dagnetic properties)
(Polymers--Blectric propertiss)
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"5 .5000  1209,2106 ondng
d : 5/020/60/135/006/032/037
: i

97600 hihy, WoOpJ{F B004/B056 .

AUTHORS Tal'roze, V. L. and Blyumenfel'd, L., A.

TITLE: The Interrelation Between the Electrical Conductivity of

Organic Substances With Conjugate Bonds and Their Electron
MagnetiL‘Besqnance Speotra : ‘
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6,

with a well-developed system of conjugate double bonds, narrow, symmetric
lines of electron paramagnetic resonance (epr) appear (width 4.8 oe),
vhereas some of such polymers containing hetero-atoms, electron donor and
electron aceceptor groups, have broad (500 - 1000 oe) asymmetric epr lines.
Numerous polymers were investigated; for the latter Fig.1 shows

E = f(logo‘o). E is the activation energy, o’o is the factor of the ex-

ponential function of conductivity, + denotes the substances, which show
narrow epr lines, and , denotes such substances with broad epr lines. A1l

Card 1/83/

TEXT: The authors discuss published data according to which in polymers X
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87414
The Interrelation Between the Electrical 8/020/60/135/006/032/037
Conductivity of Organic Substances With B004/B056

Conjugate Bonds and Their Electron Magnetic Resonance Spectra

substances with broad epr lines have increased conductivity at rcom
temperature. For substances with narrow epr lines there exists a linear
relation between E and'logdo. There exists not only a correlation between

_conductivity and the appearance of the epr spectra of the conjugate
system, but, above all, a correlation between the pseudoferromagnetic
properties of the organic structure and its conductivity. Substances with
broad epr lines are assumed to have large ordered regions with a large
number of unpaired electrons, and the motion of charge in these regions
occurs nearly without any resistance. The numbers of Fig.1 correspond to
the following substancess 1,2 = polyphenylacetylene;

H

. [ r‘z@@-m—]

COOH COOH n
0

5
Card 2/4
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8414
The Interrelation Between the Electrical s/020/60/135/006/032/0
Conductivity of Organic Substances With B004/B056 / 4

Conjugate Bonds and Their Eleciron Magnetic Resonance Spectra

o.| e | [ - ]
L COOH cood QOH ooE” ™
0 0

1, 12 "[Q@‘W‘*N=N—Jn
14 [ ']n [ Ncn@{,m

B o BTN

cood coon COooH COOH

-
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7414
The Interrelation Between the Electrical 5/020760/135/006/032/037
Conductivity of Organic Substances With B004/B056
Conjugate Bonds and Their Electron Magnetic Resonance Spectra
18, 19 = 01[~<C >4 [354C3-¢ D] o1 \)(
n m
20 » c1] CC, [ €] @
o ™ ™n - m
C
H5 CH5

H -
21 F*&-w}gﬂn
o1

0
22 = complex of 21 with copper acetate; 26 = complex of tetrasalicyl
ferrocene with Fee+; 29 - copolymer from polyphenylacetylene and hexyne;
31 = polytetracyanocacetylens } 32 = polytetracyancacetylene with cyano-

ethylene; 34, 35 = pelyphenylacetylene; 36 = copolymer from polyphenyl-
acetylene and p-diethynyl benzene; 37, 39 = complex of acenaphthene with

3
Card 4/%
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- B7414
The Interrelation Bétweerj the Electrical , | s/020 60/135/006/032/037
Coriductivity of Organic Substances With B004/B056

Conjugate Bonds and Their Electron Magnetic Resonance Spectra-

chloranil; 74 = poiyp‘henylene. There are 1 figure and 10 references:
7 Soviet, 1 US, 1 British, and 1 Australian.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the AS USSR)

PRESENTED: June 25, 1960, by N. N. Semenov, Academician ‘%

e

ot

SUBMITTED: June 23, 1960,

. -
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CHARNYY, Abram Markovich[deceased]; BLYUMENFEL'D L.A.; KRASOVITSKAYA,
S.E.; USPENSKIY, V.I.; GORIZO s PDo, profl; red.; RAYSKINA,
¥.Ye., red,; BEL'CHIKOVA, Yu.S., tekhn. red,

"APPROVED FOR RELEASE: 06/09/2000

[Pathophysiology of hypoxic conditiona) Patofiziologiia gipoksiche-
skikh sostoianii, 2.1zd., posmertno perer. Pod obshchei red.P.D,Go-
rizonteva, Moskva, Medgis,1961. 342 p. (MIRA 15:7)

1, Chlt)an-korrespbndent Akademii meditsinskikh nauk SSSR (for Gordi-
zontov),
(ANOXEMIA)  (OXYGEN—THERAFEUTIC USE)
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BLYUMENFEID, L. A.

"Magneiic and Dielectric Prope
rties 1
Nucleoproteins end their Int.erprefat:ic»g."Of fuelelc Actds end

report presented at the Colloguium of the Royal Acadeny of Badlgium on

Applications to Biochemistr
¥ and Che ,
of Radio Frequencies, Brussels, 6-7 :;;Eigzzr:ucture from theSpsctroscopy
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- - 5/026/61,/000/002/002/003
S0 fous 1087, 11 Go A166/{624 002/

AUTHORs Blyumenfel'a, L.A., Doctor of Chemical Sciences

TITLE: The Magnetic and Electrical Properties of Macromolecules
PERIODICAL: Priroda, 1961, No. 2, pp. 55-59

TEXT: The Laboratoriya fizicheskoy khimii biopolimerov Instituta
khimicheskoy fiziki Akademii nauk SSSR (Laboratory of the Physical
Chemistry of Biopolymers, Institute of Chemical Physics, Academy of
Sciences USSR), during studies of the effects of radiation on protein sub-
stances, discovered in 1958 that ribonucleic acid and nucleoproteids
exhibited a wide baramagnetic resonance signal. The same phenomenon was
Present in unirradiated specimens, indicating that it was a specific
property of such substances. Some characteristics of the signals wers re.
miniscent of the properties of antiferromagnetics, but differed in that the
magnetization curve was marked by saturation in comparatively weak magnetic
waves. They further differed from ferromagnetic materials in that they
retained no residual magnetization once the magnetic field was switched off.
These ?ew properties have been provisionally named "pseudoferromagnetism®. }{
Card 1/3
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89687

8/026/61/000/002/002/003
A166/K027

The Magnetic and Electrical Properties of Macromolecules

The new effect proved to be purely structural. Destruction of the natural j
ordered structure of nucleic acids or nucleoproteids by heat in solution

or by the action of hydrochloric acid led to & reduction in the pseudoferro-
magnetic effect. It was further found that rseudoferromagnetism only
appeared at a definite structurs of the material under study. Similar
magnetic properties were also detected in synthetic polymers of a certain
structure, whereby the decisive factor was the macromolecular structure.
The author and V.A. Benderskiy attempted to find the theoretical explana-
tion for the phenomenon and advance the following hypothesis. If A% ig

an individual monomer, a polymer molecule of 0.5A+.°,A',°,A*...K§g; A=
eeol’ .. AT, AT presents a structure where each center has one unpaired
electron. The collective interaction of the magnetic moments of the un-
paired electrons in a magnetic field could then lead to the pseudoferro--
magnetic effects observed at the Laboratory. The author also believes that
such structures must have surprising electrical propertiess high polariz-
ability and a high dielectric constant which will depend to a large extent

Card 2/3
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. | 89687

8/026/61/000/002/002/003
A166/4027

The Magnetic and Electrical Properties of Macromoleculss

on the intensity of the external slectrio field. They will also probably

have hysteresis phencomena and seignettoeleciric properties. Recently the
Laboratory noted a regular change in the magnetic properties of a mono-
cellular yeast culture during growth and cell division. It is probable

that thz pseudoferromagnetic properties of nucleoproteids rise sharply in

the stages preceding cell division. Studies along these lines may thers- .
fore help to reveal the physical mechanism of cell division. There are

4 graphs, &
ASS0CIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical

Physics, AS USSR), Moscow

Card 3/3
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KRASOVITSKA¥A, S.E. [deceased] 3 BLYUMENFEL'D, L.A.; SYROVATKO, F.A.;
FALILEYEV, Yu,V.; KAN;-D.V. (Moskva) . S

Changes in the functional conditions of liemoglobin in malignant and
- henign growth in the human organisms. Pat. fizjol. i eksp, terap,
© 5 1n0.2:61-62 Mr-Ap '61, ; (MIRA-14:5)

1, Iz TSehtral'nogo instituta usovershenstvovaniya ﬁ'achey i
Instituta khimicheskoy fizilki AN SSSR. '
(TUMORS) - (HEMOGLOBIN)
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SAMOYLOVA, 0.P.; ._BLYUMENFEL'D, I A

Changes in the magnetic pro '
: perties of yeast cultures during:
xlarocesses of growth and cell division. Biofizika 6 no, inj‘.;gg

o (MIRA 14:2)
1. Institut khimicheskoy fiziki AN SSSR, M
n y Moskva,
(m.&sr__ammmnc PROPERTIES) (CELL DIVISION (BIOLOGY))

PN
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_BLYUMENFEL'D, LeA,, doktor khimicheskikh nauk

 Electronio pa’ramgno”tio resonance spsctra of biopolymers. Zhur, B
VEHO 6 noe3:319-324 ‘61, (MIRA 14:6)

' (Polymera—Spectra) (Biochemistry)
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SHEN PEY-GEN'; BLYUMENFEL'D, LoA.; KALMANSON, AE.; PASYNSKIY, A.G.

Spectm of eleotronic paremagnetic rescnance of biological
objocta. Part 4: Bffect of ioniszing radiations on chemically
modified and denatured mucleic acid derivatives., Biefizika
6 1n0,5:534-547 '6l. (MIBA 15:3)

1, Inatitut khimicheakoy fizild AN SSSR, Moskva i Institut
blokhimii’ imeni A,N, Bakba AN SSSR, Moekva.
(NUCIEIC ACIDS~—8PECTRA)
(RADIATTON--PHYSTOTOGICAL BFFECT)
(knmmmm "RESONANCE - ARD-RBLAXATION)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9

BLYUMENFEL'D, L.A.; BENDERSKIY, V.A.; KALMANSON, A.E
:—""‘“""“—_—_”—_4_ “ : *

Possibility of various interpretations of anpmalous magnetic
properties of macromolecular compounds. Biofizika 6 n§n63631-
637 161, (MIRA 15;1)

1. Institut khimicheSkog figiki AN SSSR, Moskva,
MGROMOIECUIAR OUNIB_mGﬂEi'IC PROPERTI.Eb)
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BLYUMENFEL'D tor khimicheskikh nauk

Froblem of biomagnetism. Nauka 1 zhizn! 28 no.7:89-90 J1 161,
, (MIRA 14:8)

1. Zaved {
o Sgwsrg.uyuahchiy, laboratoriyey Instituta khimicheskoy fiziki

(BIOLOGICAL RESEARCH) (MAGNETISM-—PHYSIOLOGICAL EFFECT)
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PHASE I BOOK EXPLOITATION SOV/6495

Blyumenfel'd, Lev Aleksandrovich, Viadislav Vladislavovieh Voyevodskiy, and
T AMEteliy Grigor'yevich Semenoy :

Primeneniye elektronnogo paramagnitnogo rezonansa v khimii (Use of Electron
Paramagnetic Resonance in Chemistry) Novosibirsk, Izd-vo Sibirskogo
Otdeleniya AN SSSR 1962, 239 p. 10,000 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Sibirskoye otdeleniye, Imstitut
icheskoy kinetiki 1 goreniya So. AN SSSR. Institut khimicheskoy
fiziki ANTSSSR. :
Ed.: T. M. Nagaryants; Tech. Ed.: 0. A. Lokshina.

PURPOSE: This book is intended for scientists using Electron Paramagnetic
Resonance techniqus in chemistry as a research tool,

COVERAGE: This advanced textbook covers the fundamentals of EPR techniqus in
chemical research. It is based on Soviet and non-Soviet literature and on

Card 1/2
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Use of Electron Paramagnetis (Cont,) _ S0V/6495

the work of theauthors, The first part of the book discusses questions

of experimental technique, theory of the method, and analysis of experimental
data and the principles of building EPR spectrometers, particularly the -
serial-typs EPR-2 spectrometer used in the USSR, The modern theory of EPR
method and the theoretical physics involved s 1.0, group theory, quantum me-
chanics, etc., ars presented, The sesond part of the book deals with the
application of EPR technique in solving a series of problems in modern
chemical reactions and the study of intermediate compourds and elemental
processes, This book is not a complete review of the field, but is re-
stricted to the illustration of ooncrete examples based on the authors’

TABLE-OF OONTENTS [Abridged):
Preface 3
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Do , 5/196/62/004/001/016/020
" koo YoM ‘ _ B101/B110
' AUTHORSs . Yegorova, Z. S., Walinakiy, Yu. M., Karpov, V. L., Kalmnnson,E
A. E., Blyumeanfeltd, L. A. v . .
TITLE: 'Kinetica of disappenrencc ofvfreb radicals in irradiated

polyvinyl chloride
. PERIODICAL} Vysokomolelulyarnyye soyedineniyn, v. 4, no. 1, 1962, 64 ~ 65
TEXTt Tho authors studicd the dacrease oftconoontmtgon of free radizals
- in irradiated polyvinyl chloride in vucuo at 70 - 100°C by means of epr, 3<

Degassed polyvinyl chloride powder was irrn@inted with 200-kev elecirons

(O.S,xn/cmz) for 10 min in vacuo (about 10~% mm Hg) at 77° K. The epr
signal was recorded by the apparatus of A, G, Semenov, N. N, Bubnov {Pri-

bory i tekhnika eksperimenta, 1, 92, 1959) and compared with that ‘of the
standard diphenyl pioryl hydrazyl. Lo

>
Card 1/%
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' s/190/62/004/c01/010/020
Kinetica of disapponrence of ... B101/B110
Resultss ) :
Temporature, °C 70 80 90 100

: o (1/7)-107 2,92 2.83 2.76 2.68
k1022 . 0.06 0.28  2.76 8,04 Y

T = absolute temperature, k = constant of the rate of disappearance of

radicals Enumbnr of paramagnetic partloles"'g'aec'j). The functicn

leg k = £(1/T) is lincar (second-order reaction). In the temperaturs
range studied, the activation energy of recombination was 44+5 keal/mole,
There are 2 figurea and 4 references: 2 Soviet and 2 noan-Soviet, Th» two
references to English-language publications resd as follcws: A, A. Miller,
J. Phys. Chem,, 63, 1755, 19593 Z. Kuri, H, Ueds, S, Shida, J. Chem. Phys.,
32, 371, 1960.- .

ASSOCIATIOR: PFiziko-khimicheskiy institut im, L. Ya. Karpova (Physico-
chemical Institute imeni L, Ya, Karpov)., Institut khimi~
_cheskoy fiziki AN S88SR (Institute of Chemioal Physica AS USSR)
Card 2/ g e : :
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i ' .  B117/B144
© AUTHORS:s = Tal'rosme, V. L.; Blyumenfelld, L. A. ’
TITLE: " Report 'byvA. v. Ayr;petyants, R. H; Voytenko, B. E. Davydov, ' )

and V. S. Serebryanikov
i PERIODICAL: Vysokomoiekulyarnyye soyedineniya, v. 4, no. 8, 1962, 1282 .

TEXT; The scientists mentioned in the title published a paper
(Vysokomolek. soyed., 3, 1876, 1961) on the absence of a compensation
effect in differently treated polyaorylonitrile samples. They stated

that the absence of this effect contradicts the results obtained by the
authors of the present paper (Dokl. AN SSSR, 135, 1450, 1960). Here
there would seem to be a misunderstanding, for. the above-mentigned paper
contained the following information: = The poljmers studied, esgzcially
those with conjugate bonds, may be divided into two groupss’ (1) substances
with insulating properties at room temperature (°208 - 1013 - 10160hmoom)§ o
and a digtinot compencation effect; (2) polymer semiconductors with an i o

~eleotric conduotivity of 1077 - 10~1° ohw 'eon~? at 20°C which had no 4 t
Card 1/2 ‘
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e T - s/190/62/004/008/016/016
- ' Report by A. V. Ayrapetyanis... B117/B144

compensation effect. Hence the results of the' two papers are consistent,

' SUBMITTED: -~ February 5, v1961'

- .. Card 2/'24
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VOYEVODSKIY, V.V.; BLYUMENFEL'D, L.A., doktor khimieheskikh nauk

N
Weak interactions in organic chemistry, Zhur, VKHO 7 no.4:
457-461 ‘62, , , (MIRA 15:8)

1. Chlen-korrespondent AN SSSR. :
. (Chemiatry, Organiec)
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LISTSOV, V,N,; SUKHORUKOV, B,I.,; BLYUMENFEL'D, L.A,; MOSHKOVSKIY, "Yu.Sh,$
PETURHOV, V.A. , i o

Spectroscopic study of deexyribonmucleic acid in the absorption

band of 200 millimicrons, Biofizika 7 no,6:662-663 '62,
(MIRA 17‘
1. Instj.‘hlt khimicheskoy fisiki AN SS5SR, Moskva, A
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_BIYUMENFEL'D, L.A.; TEMKIN, M.I.

Possible mechanism of the formation of adenosinetriphos-
phoric aetd in the course of oxidative phosphorylation,
Biofizika 7 00.65731-733 162, (MIRA 17:1)

1. Institut khimicheskoy fisiki AN SSSR, Moskva 1 Fisike-
khimicheskiy institut im. L.Ya. Karpova, Moskva,
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wE AUTHOBS:

Benderskiy, V.‘As,‘and Blyumenfel'd, L, 4.

S . TITLE: States involving charge transfer in organic systems

" PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 4, 1962, 813-816  .°
i: TEXT: A hypothesis is developed regarding the magnetic and e1ectiica1 '

9 r-acceptor crystals . -
.. made up of two components. The local states which determine these

. properties involve charge transfer either between molecules or between-
'+ conjugate sections of a molecule. Following L. E. Lyons (J. Chem. Soo.,
©1 1957, 5001) it is assumed that carriers are formed by dissociation of
.7~ charge transfer complexes (cre). The determination of the dissociation
"+ energy Ed of the local state involving charge transfer and the formation

- of a central ion at the defect and of a free carr: TR
Ty }fﬁ determining the polarization energy E of the crystal with the aid of - = -

i quantum-field theory. The motion of the electron wag found to .be R
.. -+ accompanied by an adia atic wave of electronio polarization which % ‘
L oCerd 1/3 R .

A

SO
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.- States involving charge transvfer ‘ B101

. diminishes the self-energy of the conduction electron.

-.energy E of the crystal is represented bys E = (-DKnn/Vo)%;(fiﬁ:f),

“where D = a numeriocal coef‘fioient depending on the shape of the cr

ystal,
.+ Vo = volume of a molecule in the crystal, Knn = integral of Coulomb ‘

the uppermost occupied molecular
éi = energy of the excited states.

- interaction between two electrons in
© orbit, fi = oscillator strengths, and

. 2 R N
_Eq of the polar states is given by By = -[1 - (ZD_/VO)T;(ii/‘i)]‘w(Ro)’_".here W(R;)‘., =

i .. = energy of Coulomb interaction in the polar state.

Calculations of E °
¢ and B

d for aromatic hydrocarbons gave respectively (in ev): 1.08 and
ff?1.47 for naphthalene; 1.39 and 1.08 for anthracene; 1.76 ana 0.78 for
..~ naphthacene; 1.95 and 0.48 for pentaceng. On the basis of this model =
.. of local centers with charge transfer, an additional formation of o
=. carriers is possible if CTC are dissociated by excitons (Fig. 2). The
- carrier concentration is given by p = N, exp(-Eu/ZkT) +n exp(—Ed/ZkT) L
+ T{H°/1 + W,/W2 ]exp(ﬁ'fo/ZkT)s}whe#e N, = concentration of the pairs;
Card 2/3. . - o
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ST SR R © 5/020 62/144/004/017/024;
¢ States involving charge trunsfer ... . = - B101

e W, and W

5 probabllity of deactlvation and decay of excitons, respective-'.f i

S ly, oy 'Fo = smglet-smglet transfer energy. There are 2 flgures.

_ASSOCIATION: Inutitut kmmlcheskoy fiziki Akademii nauk SSSR

~ (Institute of Chemical Physms of the Academy of
Sciences USSR) : :

PRESENTEDI vJanuary 8, 1962, by V. No Kondrat'}ev, Academician
" SUBMITTED: December 30, 1951 L |
p
Fig., 2, Diagram showing model of S e,
an organic semiconductor.e O ,
.. p = conduction ‘band; n. = local L " W .
i < level caused - by CTC; S .e‘e‘xci"ton P .50 .8, W
o singlet hand._»,_ T L P )
"’_." [E S IO ‘. ”o )

;;,Card' 3/3 ‘
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SUKHORUKOV, Vej POLTEV, V.; ELYUMENFELD, L.).

[

"Transfer of protons between bases of DNA.”

Report presented at the Symposium for P

Macromolecules, Jena, GDR, 18-21 Sep 631vaica1 Chonistry of Biogenic
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SHUSTOROVICH, Yevgeniy Meyerovich; KABACHNIK, M.I +y 8kademik,
otv. red,; BIYUMENFEL'D, L.A., doktor khim. nauk, otv.
red.; KORDYU ’ S-A.' T .S ARAMKO, V.H., red.i?d-—"'&;
SUSHKOVA, L.A., tekhn, red.

[Nature of chemical bonds] Priroda khimicheskoi sviazi,

Moskva, Isd-vo AN SSSR, 1963. 134 p. (MIRA 16:12)
; (Chemical bonds)
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BLYUMENFEL'D, L.A.; BENIERSKIY, V.A.
AT e ——

States with cha%ge transfer in organic systems, Part 1, Zhur,-
strukt.khim. 4 no.31405-41, My-Je 163, (MIRA 16:6)

1, Institut khimicheskoy fiziki AN SSSR.
(Aromatic compounds) f’Eleotrons) (Crystals—Electromagtic properties)
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5/020/63/148/002/030/037"

C . ‘ : . . B189/B101 . '
" AUTHORs Blyumenfel'd L, A.
TITLE: On tfxe ferromagnetiam of organic structures

PERIODICAL: Akademiya nauk SSSR. . Doklady, v. 148. no. 2, 1963, 361 ~364 -
TEXT: It was sought to find out.whether the ferromagnetism observed im 7 . /.
some organic-structuralis;a:prqperxy of the high-molecular structures or: o
due to the action of small amounts of ferromagnetic impurities. The:ferro- s
magnetic resonance curves and the magnetization curves of desoxyribonuclei¢ -
£ - - geid, dehydrated xanthogenate cellulose,-polytetracyano-ethylené magnesiug, -
o polydiethynylbenzene, polydiethynyl diphenoxide, polymethy1~ﬂ-chloroviny1§f'-ﬂ )
ketone and polyphenylacetylene were glotted and the iron content wags deter- . -

mined. This was found to be 9.2:102 4o 1,1+10~3 % in synthesized compoundg.

1.2-10-? to 1.0-10-1 in DNA. In some specimens of polydiethynyl benzene':..

the iron content was so low that the ferromagnetism observed could not be. : -
explained by these impurities. .Since the main portion of the metal is in ..
ionic j‘orm it has no effect on  the ferromagnetism. The effect under in- . °
Card 1/2 o : ' LY
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On the ferromagnetism eed T B189/B101 B

N _ C '
vestigation canmnot, therefore, be caused by the impurities. Specimens of .
- higher purities are necessary: to give a definite explanation of this
problem, There ig 1 tadble, . :
ASSOCIATION: Institut khimi_cfleskoy fiziki Akademii nauk SSSR (Insti,tute; ;
_ of Chemical Physi:s of the Academy of Sciences USSR)- . .

_ PRESENTED: *  July 17, 1962, by A- N, Erumkin, Academiocian

zi'VS-iIB_MIT’I'ED: ‘ J_ul'yj’ 1962

Y

017-9"
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SUKHORUKOV, B.1.; POLTEV, V.I.j BLYUMENFEL'D, LA,

Ionization of bases and proton transfer in nucleic aclds and their
components. Dokl. AW SSSR 149 no.6:1380-1383 4Ap '63.
‘ ' (MIRA 16:7)
1. Institut khimicheskoy fiziki AN SSSR. Predstavleno akademikom -
M,I.Kabachnikonm, ’
(Kucleic acids) (Protons) (Ionization)
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BLYUMENFEL'DL“L.A.; VOYEVODSKIY, V.V.; SOLODOVNIKOV, s.rp,

Nature of ion radicals formed during interaction of potassium and
sodium with some aromatic hydrocarbons. Izv,AN SS5R, Ser.khim,
no,1:158-160 Ja '64, (MIRA 17:4)

1, Institut khimicheskoy fiziki AN SSSR.

L 4

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9

! — L T s T T T NCrete£y -;alyg,m_,_m
"~ ' ACCESSION Nm: APdOl1500 - - o ’ 8/0051/64/016/001/0155,/0159

; ; AUTHOR: Chetverikov,A.G,; Chernyakovskiy,F.P, ; Blyumenfel'd,L.A.; Lyubchenko,L.S,; |
. Moshkovskiy,Yu.Sh. : L —

: 'TIT’I.E; 'LiAghtl induced paramagnetic centers in triphenylmethane dye crystals
SOURCE: Optika 1 spektroskopiya.' v.16, no.l, 1964, 155-159

" 'TOPIC TAGS: péramagneﬂ_.c center, color center, photoreaction, triphenylmethane dye,’
»brilliant green, malachite green, EPR, photocoloring, photobleaching

ABSTRACT: Ih recent years a number of investigators have reported observing the ap-
. ‘pearance of paramagnetic centers in pigment and dye crystals under the influence of
- illumination. The present paper gives the results of preliminary experiments on the
influence of illumination as regards formation of Paramagnetic centers in the crys-
~tals of some triphenylmethane dyes, namely, brilliant green (I) » and two methylated
.. derivatives of malachite green (II & III), synthesized by the Grignard reaction. °
The Sgructural formulas of the investigated dyes are shewn in the: Enclosure. The -
EPR spectra were measured on an EPR-2 IKhF-apectmeter; the absorption and. reflec-
tion iFpectra onian SF-10 spectrop!’otoneter.; In agregment with the results of V.E..
- Cord 1/*;’ n f ’ ‘ ' Lo i | I A
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ACC, NR: AP40115q0 .
. € k R . -
. Kholn]logorov and D.N.Glebm’sk:lyv (Op;:.i spektzr.
- resuls of F.I. .hemyakovsfkiy,A.Ye,Kalmanso_,'n and L.A,Blyumenfel'd (Ibid.9,786,1960),
the crystals of;the 'invesﬁiga_ted- dyes precipitated from solution in the dark didv'
- -not yield an EPR signal. #llumination of the dye erys-
" tals with the ljght from 3 watt pnoandesgent lamp. It:was found, in fact, that ,
- two types of paramagnetic:centers_)’form in dye I. Het,ting of the crystals results in
o ‘fnding of the EPR signal. In the qourse of the invegt
© in addition to formation of paramagnetic centers, 111
- . change in the color of the

@ dye. A tentative interpretation of th
but thorough anglysis must await ompletion of quantitative measurements -Which are
now underway, Orig.art.hiurva formulas and 3 figures, )

: i, o ‘ :
ASSOCIATION: none S o , _
s 0 . M .:' ; .. ;_I’ : i- . ! :
SUBMITTED: 15Apré3 -_{m'm AGi: 14Febgd | ENXCL: 01
SUB QpoE: mt o R REF SOV: 008 “. . . . OMER: 003 -

N .- ~-"~~r~,-»~—..~._.-7'_l!f,',';f;.':";§: B ‘et
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ACCESSION NR: AP4020958 - 3/0051/54/016/003/0467/0474 it

" -AUTHOR: Benderskiy, V.A.; Shevchenko, I.B.; Blyumenfel'd, L.A. Cn o '

\

A

" TITLE: Electric and magnetic ﬁropertics of donoi_‘-acceptor crystals. i Complexes
" formed by strong donors and acceptors . . : .

et A s

- Souncs: Optika 1 spektroskopiya, V.16, no.3, 1964, 467-474 R
TOPIC‘ TAGS: EPR spectrum; absorption spcctrum,-  dark conductivity, donor acc'eptor_';f -
! erystal, donor acceptor complex,; complei crystal, chloranil, tetra-chloroquinone,

: - ipara-phenylenediamine, benzidine, lodine, charge exchange, polar crystal model :
- ABSTRACT: The electric and magnetic properties of complexes with charge transfer
. in the solid phase have attracted the attention of many investigators. (A review of:
. recent research in the field has been published by L.A.Blyumenfel'd and V.A.Bender-; :
k.{y,.Struktuimaya khimiya,4,405,1963.) The present work was devoted to investiga- |
jon of the EPR spectra, the absorption spectra in the visible and infrared regioms, .~
%\pd the dark conductivity, as well as the temperature dependences of these parame- ~ .
“ghrs, of complexes of chloranil (tetrachloroquinonc) with para-phenylenecdiamine (.
*, §hd benzidine with iodine (2). The EPR spectira were recorded by means of a standard . .
4 -

.
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"EPR spectrometer with provision for maintaining the sample at temperatures from 90 3
to 3809%K. The dark conductivity was investigated by the potentiometric method.Most .
of the measurements were made on compacted powder pellets, but some were made using:
single crystals (complex 1 only). The absoxption spectra were measured using SF-4 |
and IKS-14 spectrophotometers with the specimens in the form of sublimated layers. ?
The EPR spectrum of complex 1 was also obtained in methyl alcohol solution. The re-;
sults are presented in the form of curves. Single crystals of complex 1 exhibit a

;single narrow EPR peak (0.4 Oe) with a complex exponential temperature dependence. |

"The activation energy for exchange interaction agrees with the energy for oxcita- |
tion of the host to the magnetic state., The activation energy is not connected with;
singlet-triplet splitting. In the case of complex 2 the anisotropy of the EPR sigml.
depends on temperature. The peaks in the absorption spectra agree with the values of!

-the activation energy for dark conduction: 1.17 and 0.48 oV for complexes 1 and 2, 7;

- respectively. The.infrared nbsorption spectra of the complexes differ marikedly from'

.the spectra of the constituent components. The results are discussed from the stand~
‘point of the crystal model with low-lying polar states. Orig.art.has: 5 figures
and 2 tables. . . S

Cce®P
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ACCESSION NR: AT4008633 , 8/3039/63/000/000/0045/0052
AUTHER: Blyumenfel'd, L. A. ; Kalmanson, A, E. t

TITLE: Study of radiation and chemical effects on biologlcal materials by the electron
paramagnetic resonance method ]

i - SOURCE: Pervichny*ye i nachal'ny*ye protsossy* blologicheskogo deystviya radiataii.
g Moscow, 1963, 45-52 :

t N

TOPIC TAGS: radiation effect, chemical effect, free radical, fonizing radiation, bio-
*"logical structure, frradiated amino acid, irradiated protein, electron paramagnetic
resonance spectrum, gamma radiation, nucleoprotein, nucleic acid, EPR specirum,
EPR method, deoxyribonucleic acid, DNA

ABSTRACT: Following an extensive review of the literature on the electron paramagnetic
resonance (EPR) technique, the authors report that when crystalline amino acids in the .
| dry statewore irradiated with 106-107 rfrom a cobaltsource, intensive EPR spectrawers ob-
tained, showing a characteristic pattern whichdepends on the amino acid structure. In

most amino acids, 107 r caused the appearance of t‘ree\radicals equivalent to about 1019 4 .

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610017-9"




CIA-RDP86-00513R000205610017-9

: ACCESSION NR: ATLH008633

~ paramagnetic units/g of amine acid. The effect was due primarily to interaction of un-
paired electrons with protons an with nitrogen nuclei. However, in sulfur-containing
amino acids, the g-factor was altered, due to localization of the unpaired electrons in the
gulfur stom. Irradiation of native proteins or of lyophilized tissucs contatining up to 60-
80% protein gave 2 completely differont EPR gpectrum, ghowing a reduction in the numbsr
of free radicals by a factor of 2-3 and lacking the rosolution of the spectra of the com-
ponent amino acids. The spectra obtained appeared 28 gingle narrow peaks without
specific structure. Similar results were obtained when enzymes were frozen and lyophil- -
ized in the presence of substrate. Irradiation of nucleic acids, nucleoproteins, DNA, and
of various complex nucleic acids also revealed formation of {res radicals characteristic

of the nucleoside structures. However, whereas irradiation of a nucleoside produced free
radicals equivalent to 1018 -1019 paramagnetic units, this intensity was reduced by & ‘
factor of 2-3 when jrradiation was performed on high molecular weight nucleic acids. 4
This is considered important, since radiation damage to nucleic acid molecules is 10-50 i
times higher mhigh-molecular—weight polynucleotides thanin low-molecular—weight com~
pounds. A possible effect of added water on the electron paramagnetic resonance :
gpectra of irradiated biological molecules ip discussed.

ASSOCIATION: insﬁmt khimioheakoy (izild AN 8SSR, Moscow (fnstitute of Chemical
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